Protein phosphorylation and dephosphorylation in type II pneumocytes.
Protein phosphorylation and dephosphorylation are a major mechanism for regulating cellular activity. Substantial evidence exists for ascribing a key role of protein phosphorylation and dephosphorylation in the regulation of surfactant secretion from type II pneumocytes, yet understanding of the specific molecular mechanisms is generally lacking. Herein, we report two-dimensional electrophoretic mapping of proteins phosphorylated in type II pneumocytes in primary culture, the response to protein kinase C simulation with phorbol ester, and the response to protein phosphatase inhibition with okadaic acid. Exposure of cells for 15 min to phorbol ester at a concentration (10(-4) M) which maximally stimulated both translocation of protein kinase C from cytosol to membranes and surfactant secretion increased phosphorylation (50-80% compared with control) of three specific proteins (50 kDa, pI 5.8 and 5.7; 25 kDa, pI 5.7). Exposure of cells for 2.5 h to okadaic acid (10(-6) M), a concentration that inhibited 90% of protein phosphatase activity, resulted in greatly increased phosphorylation (200-1,500% compared with control) of five specific proteins (50 kDa, pI 5.7 and 5.6; 45 kDa, pI 5.5; 40 kDa, pI 5.5; 25 kDa, pI 5.5). Combined treatment with okadaic acid and phorbol ester resulted in further increases (145-3,080% compared with control) in phosphorylation of four specific proteins (50 kDa, pI 5.6; 45 kDa, pI 5.5; 40 kDa, pI 5.5; 25 kDa, pI 5.5). We conclude that these respective proteins comprise major substrates for protein kinase C-dependent phosphorylation and for protein phosphatases in type II pneumocytes in primary culture. Furthermore, we speculate that these proteins will prove to play key roles in the regulation of type II pneumocyte function.